
THE HUBBLE Space Telescope has 
been used to track the subtle change 
of structures deep within a dusty disc 
that is condensing to form a planetary 
system around a nearby star. 

Beta Pictoris was the first star dis-
covered to be surrounded by a bright 
disc of light-scattering dust.

This disc is made from debris 
remaining from the formation of the 
young star; it is particularly easy to 
study as it is very bright and, at a 
distance of only 63 light-years, also the 
closest known.

Within the disc there is a clear zone 
that contains not only the central host 
star, but also a giant planet which or-

bits the star in 13 to 22 Earth-years—
sufficiently quickly that it moves a long 
way in just a few years.

The latest, most detailed HST im-
age has been compared to one taken 
15 years earlier, to see how the shape 
of the disc has been distorted by the 
gravitational pull of the massive planet 
as it moves around on its orbit.

The observed development of struc-
tures within the inner disc validate 
computer simulations of the planet’s 
effect, and raises the hope that the 
observation of similar features in dusty 
discs can be interpreted as indicating 
the presence of exoplanets in dusty 
discs around other stars.
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TONIGHT’S half-hour talk begins 
promptly at 7.15pm, when 

Tiago Costa will tell us how quasars 
—powered by supermassive black 
holes with the mass of a billion 
suns—form and shape the evolution 
of galaxies.

His talk will be followed by an 
opportunity to observe if (and only 
if…) the weather is clear.

The IoA’s historical Northumber-
land and Thorrowgood telescopes 
will be open for unaided-eye 
observations, and we will be staffing 
some smaller telescopes around the 
observatory lawns.

The Cambridge Astronomical 
Association will also provide an out-
doors floorshow relaying live images 
from three modern telescopes, with 
commentary.

If we’re unlucky and it’s cloudy, 
then we’ll offer you a cup of tea as 
compensation, and the CAA will 
offer some more astro-information 
afterwards in the lecture theatre for 
those who want to stay on.
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Beta Pic’s 
best pic 
reveals 
inner disc 
structure

Comparison of the dusty disc in images taken 15 years apart. Both pictures are in false colour, 
and the glare from the central star has been blocked out so that the disc can be seen. Image: 
NASA/ESA/D. Apai & G. Schneider (University of Arizona)

Artist’s impression of the young star 
Beta Pictoris and the giant planet in its 
dusty disc. Image: NASA/FUSE/L. Cook



RECENT calculations of the motions 
of nearby stars have revealed that one 
made a very close approach to the 
Solar System 70,000 years ago. 

The dim red dwarf—a small star 
with mass only about 15% that of the 
Sun—is now 20 light-years distant, and 
is moving fast and directly away from 
the Solar System.

But if you backtrack along its path, 
the star appears likely to have skimmed 
through the outer parts of the Oort 
Cloud (the distant halo of cometary nu-
clei that surrounds the Solar System) to 
pass within 0.8 light years of the Sun.

While this is still far enough away 
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Our prehistoric 
graze with a
red dwarf star

– What did Mars say to Saturn?
– Give me a ring sometime!

Scott’s joke of the week

BY OBSERVING clouds at the centre 
of a nearby galaxy, astronomers have 
found clues as to why some excep-
tional objects are able to change gas 
into stars at prodigious rates. 

Such “starburst” galaxies can form 
new stars 1,000 times faster than the 
Milky Way. The conditions for this to 
occur were previously unknown, as 
the star formation process is hidden 
within dense clouds of dust and gas.

Recent observations with the 
Atacama Large Millimeter Array 
(ALMA) have now mapped the 
distribution and motion of 40 kinds 
of molecules in star-forming clouds 
within a nearby starburst, NGC 253.

These molecules trace the physi-
cal conditions in regions hosting 
star birth; it seems a starburst forms 
stars more efficiently because it has 
gas clouds that are heavier, more 
turbulent, and 10 times denser than 
similar regions in the Milky Way.

Gas clouds the key 
to “starburst” status

X-RAY observations of the way powerful winds transfer energy out from the cen-
tre of a galaxy have shown that active supermassive black holes are able to shut 
down star formation in their host galaxy. 

All large galaxies contain a supermassive black hole at their core. If the black 
hole actively accretes material from its surroundings, a huge amount of energy 
will be released as the matter falls onto it. This energy can power blasts of in-
tense radiation, as well as drive ultra-fast winds of charged atoms away from the 
core—and perhaps out of the galaxy.

New X-ray data from a nearby galaxy’s supermassive black hole (with the mass 
of a billion Suns) have shown this wind to flow outwards in all directions. Know-
ing the speed, direction and size of the winds, astronomers can estimate their 
strength. This particular black hole blows out about 10 times the mass of the Sun 
every year, at ferocious speeds.

Such a flow can affect the development of the surrounding galaxy by transfer-
ring energy into the galactic gas clouds. The clouds heat up so they can no longer 
form stars easily, or are blasted completely out of the galaxy. Either way, the 
high-speed winds from the black hole can shut down star formation throughout 
a galaxy, and thus regulate its growth.

that the encounter will have had little 
impact on the Solar System, it does 
hint that other relatively nearby stars 
could have made similar approaches.

At the closest point in its flyby of the 
Solar System, the star would still have 

been about 50 times fainter than can 
normally be seen with the unaided eye.

The low-mass star is known as 
Scholz’s star, and forms a binary star 
system with a smaller brown dwarf 
companion.

Black hole winds disrupt star birth

Artist’s impression of radiation and ultra-fast winds being blasted outwards from a 
supermassive black hole at the centre of a galaxy. Image: NASA/JPL-Caltech


